CL AIM S 

What is claimed is : 

1 . A method of producing a storage poly stnicture for a semiconductor 
capacitor, comprising: 

providing a storage poW; 

growing a hemisphericaVgrain polysilicon layer on said storage poly; 
applying a mask layer ower said hemispherical-grain polysilicon layer; 
removing an upper portionVf said mask layer to expose elevated portions of said 

hemispherical-grain pblysilicon layer; and 
etching through said exposed portions of said hemispherical grain polysilicon layer 

portions and into said storage poly. 

2. The method of claimXl, further comprising: 

depositing a photo-resist material on\aid storage poly to pattern a desired position of 

said storage poly stnicture; \ y 
etching said storage poly; and T 

removing said photo-resist material prior to etching through said hemispherical grain 
polysilicon layer exposed portions. \ 

3. The method of claim 1, wherein\providing a storage poly comprises: 
depositing a buffer layer on a semiconductor suostrate; 

patterning a resist material on said buffer layer wherein open areas in said resist 
material are position in desired areas for formation of said storage poly 
stnicture; \ 

etching said buffer layer to expose portions of said semiconductor substrate; 

removing said resist material; \ 

applying a layer of polysilicon over said barrier layer wherein said polysilicon layer 
contacts said semiconductor substrate; and \ 
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planarizW said polysilicon layer to the barrier layer forming said storage poly. 



4. \ The method of claim 3, wherein planarizing is performed using a 
mechanical aWsion. 

5. Tke method of claim 4, wherein said mechanical abrasion is a chemical 
mechanical planarization process. 



6. A method of producing a semiconductor capacitor, comprising: 

10 providing storage po\y\ 

growing a hemispherical\grain polysilicon layer on said storage poly; 
applying a mask layer ove\ said hemispherical-grain polysilicon layer; 
removing an upper portion of said mask layer to expose elevated portions of said 
hemispherical-grain polysilicon layer; 
15 etching through said exposed pisnr^m of said hemispherical grain polysilicon layer 

portions and into said storage poly; 
depositing a dielectric material over said etched istorage poly; and 
depositing a cell poly over said dielectric material. 



20 7. The method of claim 6, mrther comprising: 

depositing a photo-resist material on said^orage poly to pattern a desired position of 

said storage poly stnicture; 
etching said storage poly; and 

removing said photo-resist material prior to et^ing through said hemispherical grain 
25 polysilicon layer exposed portions. 

8. The method of claim 6, wherein providing a storage poly comprises: 
depositing a buffer layer on a semiconductor substratfe; 
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pattemiV a resist material on said buffer layer wherein open areas in said resist 
material are position in desired areas for formation of said storage poly 
stnioture; 

etching said buffer layer to expose portions of said semiconductor substrate; 
5 removing said resist material; 

applying a layer of polysilicon over said barrier layer wherein said polysilicon layer 

contacts said semiconductor substrate; and 
planarizing said polysilicon layer to the barrier layer forming said storage poly. 

10 9. The metho^ of claim 8, wherein planarizing is performed using a 

mechanical abrasion. 



y 10. The method of ^aim 9, wherein said mechanical abrasion is a chemical 

* \ 
^ mechanical planarization process\ 

m 15 

I 11, A method ofp^dudrik a semiconductor men,o:y cell, comprising: 

providing an intermediate structure comprising a semiconductor substrate including at 

" \ 

H least one field oxide area and at least one active area containing at least one 

B \ 

drain region and at least one sourceyregion, at least one transistor gate 

% 20 member residing on said substrate acWe area spanned between said at least one 

S3 drain region and said at least one sourcV region, and a storage poly which is in 

contact with the semiconductor substrates 

growing a hemispherical-grain polysilicon layer oh. said storage poly; 

applying a mask layer over said hemispherical-grainNpolysilicon layer; 

25 removing an upper portion of said mask layer to expoap elevated portions of said 

hemispherical-grain polysilicon layer; 

etching through said exposed portions of said hemispheric'^l grain polysilicon layer 

portions and into said storage poly; 
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depositing a dielectric material over said etched storage poly; and 
depositing^ cell poly over said dielectric material. 
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12. Vrhe method of claim 11, wherein said storage poly of said intermediate 
stnicture is formed by: 

applying a storage poly layer over said at least one field oxide area, said at least one 

active area,\ind said at least one transistor gate member; 
depositing a photo-reisist material on said storage poly to pattern a desired position of 

said storage polV structure; 
etching said storage poly\ and 

removing said photo-resistVnaterial prior to etching through said hemispherical grain 
poly silicon layer exposed portions. 
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13. The method of cli\im 11, wherein said storage poly of said intermediate 
stnicture is formed by: 

depositing a buffer layer over said ai least one field oxide area, said at least one active 

area, and said at least one transistor gate member; 
patterning a resist material on said buffer layer wherein open areas in said resist 

material are position in desired are^s for formation of said storage poly 

structure; 

etching said buffer layer to expose at least a portion of said active area; 
removing said resist material; 

applying a layer of polysilicon over said barrier ftayer wherein said polysilicon layer 

contacts said semiconductor substrate; and 
planarizing said polysilicon layer to the barrier layerYorming said storage poly. 



14. The method of claim 13, wherein planariz^ng is performed using a 
mechanical abrasion. 
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15. The method of claim 14, wherein said mechanical abrasion is a chemical 
mechanical planarizSion process. 

r6. A storage poly stnicture for a semiconductor capacitor formed by the 
method coiHprising: 
providing a swmige poly; 

growing a hemispherical-grain polysilicon layer on said storage poly; 
applying a mask laVer over said hemispherical-grain polysilicon layer; 
removing an upper portion of said mask layer to expose elevated portions of said 

hemispherical-gtein polysilicon layer; and 
etching through said exposed portions of said hemispherical grain polysilicon layer 

portions and into sauJ storage poly. 

17. The storage poly\tnicture of claim 16, further comprising: 
depositing a photo-resist material 6n said storage poly to pattern a desired position of 

said storage poly stnicture; \ 
etching said storage poly; and \ 

removing said photo-resist material priorV) etc/liJt^ through said hemispherical grain 
polysilicon layer exposed portions. 

18. The storage poly stnicture of claW^, wherein providing a storage poly 
comprises: \ 

depositing a buffer layer on a semiconductor substrau^ 

patterning a resist material on said buffer layer whereiiropen areas in said resist 
material are position in desired areas for formation\pf said storage poly 
stnicture; \ 

etching said buffer layer to expose portions of said semiconductor substrate; 

removing said resist material; 
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applying a layer of polysilkon over said barrier layer wherein said polysilicon layer 

contacts said semiconductor substrate; and 
planarizing said polysilicon laW^ the barrier layer forming said storage poly. 

19. The storage poly^ictiire of claim 18, wherein planarizing is performed 
using a mechanical abrasion. 



20. The storage poly ]!^ructu4 of claim 19, wherein said mechanical abrasion 
is a chemical mechanical planarKa^n process. 



21. \ A semiconductor capacitor produced by the method comprising: 
providing storage poly; 

growing a hemispfterical-grain polysilicon layer on said storage poly; 
applying a mask layeXpver said hemispherical-grain polysilicon layer; 
removing an upper portrtm of said mask layer to expose elevated portions of said 

hemispherical-graiirpolysilicon layer; 
etching through said exposed portions of said hemispherical grain polysilicon layer 

portions and into said stooge poly; 
depositing a dielectric material oyefeaiJhet^ed storage poly; and 



20 depositing a cell poly over said dielecrric^ 



22. The semiconductor > 



jlaim 21, further comprising: 



depositing a photo-resist material on saidsforag^ poly to pattern a desired position of 

said storage poly structure; 
etching said storage poly; and 

removing said photo-resist material prior to etching thr^si^igh said hemispherical grain 
polysilicon layer exposed portions. 
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23, The semiconductor capacitor of claim 21 , wherein providing a storage 
poly comprises: 

depositing a buffer layer on a semiconductor substrate; 

patterning a resist material on said buffer layer wherein open areas in said resist 
5 material are position in desired areas for formation of said storage poly 

structure; 

Ci-,^^^^!^ etching said buffer layer to expose portions of said semiconductor substrate; 

(^j^ removing said resist material; 
C^j^jJ^ applying a layer of polysilicon over said barrier layer wherein said polysilicon layer 
10 contacts said semiconductor substrate; and 

planarizing said polysilicon layer to the barrier layer foniiing said storage poly. 

□ 24. The semiconductor capacitor of claim 23, wherein planarizing is 

Q performed using a mechanical abrasion, 

W 25. The semiconductor ^pa^itor of claim 24, wherein said mechanical 

W abrasion is a chemical mechanical pramarization process. 

26. A sbmiconductor memory cell produced by a method comprising: 
20 providing an intermeo^te stmcture comprising a semiconductor substrate including at 
m least one field oxWe area and at least one active area containing at least one 

drain region and at feast one source region, at least one transistor gate 



member residing on 
drain region and said at li 
25 contact with the semi 



te active area spanned between said at least one 
slope source region, and a storage poly which is in 
substrate; 



growing a hemispherical-grain j^olystfioon layer on said storage poly; 
applying a mask layer over said hemispheidcal-grain polysilicon layer; 
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^oving an upper portion of said mask layer to expose elevated portions of said 
hemispherical-grain polysilicon layer; 
etchingthrough said exposed portions of said hemispherical grain polysilicon layer 
poroons and into said storage poly; 
5 depositing a dftJectric material over said etched storage poly; and 
depositing a cell pis^y over said dielectric material. 

27. The semicbi^uctor memory cell of claim 26, wherein said storage poly 
r of said intermediate structurevJs formed by: 

10 applying a storage poly layer ovi^ said at least one field oxide area, said at least one 
active area, and said at leasK^ne transistor gate member; 
depositing a photo-resist material on h[d storage poly to pattern a desired position of 
n said storage poly stnicture; 

^ etching said storage poly; and 

y 15 removing said photo-resist material prioh$e(^etpft^ng through said hemispherical grain 

Lp polysilicon layer exposed portions. 

- 28. The semiconductor memory cell of claii\26, wherein said storage poly 

□ of said intermediate stnicture is formed by: 

2 20 depositing a buffer layer over said at least one field oxide ar^, said at least one active 
% area, and said at least one transistor gate member; 

patterning a resist material on said buffer layer wherein open area\ in said resist 

material are position in desired areas for formation of said stOj^ge poly 

structure; 

25 etching said buffer layer to expose at least a portion of said active area; 
removing said resist material; 

applying a layer of polysilicon over said barrier layer wherein said polysilicon'^ayer 
contacts said semiconductor substrate; and 
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planarizing said polysilicon layer to the barrier layer forming said storage poly. 

29. The semiconductor memory cell of claim 28, wherein planarizing is 
performed using a mechanical abrasion. 



30. The semiconductor memory cell of claim 29, wherein said mechanical 
abrasion is a chemical mechanical planarization process. 



^XA^jX^ 31 . A sei^conductor capacitor storage poly comprising a plurality of 

^ 7 10 contiguous mesas foiro^g a maze-like structure. 

32. The storage poly of claim 31 , wherein said mesas extend in the X, Y and 
p Z coordinates. 

•| — ^ 

33. A semiconductor capacitor storage poly comprising a plurality of 
contiguous webs forming^^^aze-like stnicture. 

u \ 34. The storage poly of claim jjl, wherein said webs extend in the X, Y and 

ff Z coordinates. 
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